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Table 1. Lithology and geomechanical properties of zones along Sabzkouh water conveyance tunnel
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in even and odd rings
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Fig. 12. Stages of numerical analysis: (a) the first stroke
(i.e. 1.5 m) of TBM’s steel shield is imported into the
model — 1st stage; (b) the first segmental ring is installed
after the tail shield — 8th stage; (c) the steel shield is ar-
rived to end of the model — 15th stage; (d) 3 strokes (i.e.
4.5 m) of TBM’s steel shield is exited from the model

— 18th stage; (e) legend.
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Fig. 11. Position of longitudinal joints in even and odd

rings
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Table 5. Maximum vertical displacement of the

surrounding rock after installation of lining

oS by 4L Jidg
\/SY . [50 by s
-¥/\ —/va Jis i

FLAC3D 5.00

©2013 ftasca Consuling Group, Inc

Contour Of Z-Displacement
6.4660E-04
6.0000E-04
5.0000E-04
4.0000E-04
3.0000E-04
2.0000E-04
1.0000E-04
0.0000E+00
-1.0000E-04
-2.0000E-04
-3.0000E-04
-4.0000E-04
-5.0000E-04
-6.0000E-04
-7.0000E-04
-7.9253E-04

a2, LSy (S g e T i S 3B (gl V0SS

Fig. 15. Vertical displacements of the surrounding rock

after installation of full (continuous) lining
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continuous linings locally in joints based on distance
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Fig. 18. Axial forces induced in the last segmental ring

(near to the tail shield) under grouting pressure 4 bar
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Fig. 19. Bending moments induced in the last segmental

ring (near to the tail shield) under grouting pressure 4

bar
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Fig. 16. Vertical displacements of the surrounding rock

after installation of full segmental lining
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Fig. 17. Position of applying grouting pressure to

tunnel’s segments
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Fig. 22. Radial displacements in the last segmental

ring (near to the tale shield) due to various grouting

pressures
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Fig. 23. Axial forces in longitudinal joints of segmen-

tal rings induced by grouting under pressure 2 bar
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Fig. 20. Axial forces induced in the last segmental ring

(near to the tail shield) under various grouting pressures
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Fig. 21. Bending moments induced in the last segmen-

tal ring (near to the tail shield) under various grouting

pressures
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Fig. 25. Bending moments induced in the last section of
full (continuous) lining (near to the tail shield) under

various grouting pressures
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Fig. 26. Axial forces induced in the last section of full
(continuous) lining (near to tail shield) under various

grouting pressures
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Table 6. Effects of the grouting’s pressure on the internal forces for both full (continuous) and segmental linings
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Fig. 28. Axial forces induced in the last section of full
lining and segmental lining (near to the tail shield)

under grouting pressure 2 bar
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Fig. 29. Bending moments induced in the last section of
full lining and segmental lining (near to the tail shield)

under grouting pressure 2 bar
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Fig. 27. Interaction diagram of Axial force — Bending
moment to check stability of segments under grouting

pressures 2, 3 and 4 bar
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Table 7. Maximum and minimum values of internal
forces for both full (continuous) and segmental linings
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